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(54) ADJACENT FIELD OPTICAL HEAD, WORKING METHOD THEREFOR AND OPTICAL 
RECORDING AND REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small-sized and 
light-weight adjacent field optical head in a simple 
constitution capable of increasing the relative speed of a 
recording medium and the optical head, and to provide an 
optical recording and reproducing device using the same. 
SOLUTION: On a slider 1, pads 2 provided so as to control 
the contact or floating state of the slider 1 and an 
information recording medium 1 1 and a probe 4 for generating 
an adjacent field light 9 of a fine spot size are mounted 
adjacent to each other. A semiconductor laser beam 
converged by an objective lens is converted to an adjacent 
field light 9 of the fine size near the tip of the adjacent field 
light generation probe 4. The slider 1 floats from a recording 
medium substrate 10 by several 10 nm and travels, and 
information 12 is recorded and reproduced to/from the 
recording medium 11 formed on the substrate 10 by the 
adjacent field light 9. Thus, this small-sized optical recording 
and reproducing device in a simple constitution of a super 
high recording density and a high transfer speed is 
constituted. 
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(54) \§lW<»&ffl ittj**^?/ H©anX5!fj**iJ:^?3«i?f^» 



(57) mm 

Rjns. *9'fm, fe$t»*&« i o -t «ion 

m#_tLTjtffU lifESa»#*9fcJ:!K 1 0± 
IzMtiLZntcmmWl l^O, *»1 2«>E*, W£ 

*»o«3i{acflMao3fcE»if*«it*flijait?s*o 
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1 

If *<OfiilI) 

iiB** i ] mmmwtmm loo, 4 >t'i±»att- 
£ © m m s- « *>tt#b mmm *i-*3fc*«u::a9j«r* 

M±^ik u (t i ft> we* 5 4 ^ t tmmm%immte<D% 

»4fe»±*±OttS8*«H»+*a««)-'<v Ki, «M>-fc 

£;&U flE'<y KimJfE^P-yy/ja® LT 
15:tj <bftT^4.r i: *#«4:-r4a»a ! 3lfc^?' Ko 

Ko... , ; K , 

#JgjS * ft t v» * i t £ 4$fK 1 1" * fit*JK 2 ism^iae 

Ko ;; : 

ii*»iit4«*a3 Ettoa***^ ? k c 

® £ fttr v> 4 £ i i 1" 4 fl|^ 4 fBfto 

Ko 

SftTisiK #tt*ft-fc»»©IWIB*aLT, ME:/n 
- r DK i? ft 4 <£ ■) |: S «rE>< ? K t ItE^o ..- r* 1 
EH 2 ft.X; v> 4 1. 1 & ft« 1 1-4 «*a.5 EttO>SS# 

ft^- * K„ 

o«jft» #»WL/iBp**fc»c*L, mi ew □ t It ie 

^JS5SS5JH<?3^Mi:#l5tJ[W|— racioTV^: k 
« £ "t 4 5 Eft© JS&Jt*;~ y Ko 

KoJjQi;£&i:::fcv>T\ e^-tr-z»oB?,S*tc i4 

[fS*K9j B*E4Ett©:/n-7fcijnl+4ia«» 
3fc^y K«5in]I#i*Ki3V»T, ffirE*BlK«*lf-A* 

ttt*#i 0] n^4Enoi&«»^7 Kt. «rE 

_WEjfiff»*^ 9 Klc J: >J3fe£i?ftfcifiSM§ft«>E 

t ?r 4$ « t -r 4 %Ea&£Sft. 

[R&g 1 1 ] 11*^ 1 0 Ett©3fcE*S^*«»ciJV» 
T\ fflrErn-^ojHfit**r*3fci-4^U, fittE&% 

■ofjit«at*¥a, fiiirfrEA^atWE^ 

«fci-*3tE«H^««o 

2] ffi^USl 1 Efc«>#E»W£««UiJV» 



2 

i?nTv>4C:t4-#Mt1-4 3tE»S tto 

3] ffi«E«#ffiffiita!&**43fc¥Wfc 
3t^^^7^^ix .IjrEiltfREiUKft i UE^ 5 -f ^ t 

^/n-yt, HE^^-HttiKE^D-'rii 
MEtMlE#l^i*i)-|6]-r4 mlEx 5 'f-* r O!H±U»2 

4] «rErn-yoj[i4A» % HUE/N--7 KO* 

•^•y Ko 

ROTgffl i? it t 4 i t 4- 4MR t ? 4 Ig^Jl l 4 EKo 
JS»»3t^v Ko , - ■ 

6) ItE^ttU^aWftWR^ ^JKT-* 
4- tS-#^i:-r48S*JRl 5 E«OiS»*3t^ v K„ 

71 fltE^'J'.K36»lMrE7 r P-r4rHtrJ:d»c 
20 EB * ft T 4 vt i i t -f 4 W*3« l 6 ElftOi&« 

»*^5» K„ 

«SftT*»>, »«ISft*:BS»OWI«*aLr, TMrE - / 
d — i? ft 4 i l-x «rE><5' KtfltET'D-r 

* f ES^ftTv^4it* : #mt1-4W^JSl 
*»36^ f Ko 
IWJfcJU 9] «lE^D-ro*J|«*u, MS£Va- 

I E#S^))5<0^® t jfttti IJI^-T M K tt o r v? 4 £ t =Sr 
30 ftfR t i" 4 IS*JS 1 7 E*«5a*»*-N ?» K. 

[IS*^2 0] fllffE(i«K#2:ffi^aillltri-4^fi(|(= 

^WbAJJ ft, mFE^7^ ftfEffi«IEi«#t 

l»E-'< f Ktfgyn- r^tDlrEiWWEftttfl: t itfo-t 
4 mi 2^ 9 ^Offi± .fe ft T 4 £ k * ft®. k -t 
4fiSHi*^5' K. 

[IS*JI2 1] ffl^EfS^#tfflaJlffrJ,^i-4^fi«jlc 

ffiE^Jiflt i: co M i- {fiU» i" 4 / •? 7 K t x U - -f* S- It 

i? ft 7t U — V* K J: «9 iStt «* * »*"t * fllff O "7" 

ltl27'D-7*S-3-x^ >^*i-4^JSjgS)]I 
t, lltrEfll«EflttifrKWlSl+*«fE-'<5' KOEKJBJS 

ft!li?ftx »«ij$ft?t^<f hO^^UltEyn-r^K^ 

e>ftrv»4£ts-»ai-*-4ia»»jt^9 k. 

so [0 0 0 1] 
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3 

mwvm-t zmifrw) mtmit, is»»*^y k, 

J: IT** **a»B Initio 
[0 0 0 2] 

1*, 4 2H*»fe 1 4 41 (Ap p 1 i e d 10 

Physics Lettes, Vol. 62, No. 
2, pp. 1 4 2 - 1 4 4, 1 9 9 2) KE«*ivCV» 

yfcJSiO&l 0 nm©fc*Jtttt*£*0*Kr«oJfc7n 

.x- * U»« LTf&«*iW» LT, ffiS 6 0 n mOEft 

tt-c^4o r<o#!)c9i§£s ■7v~-7ttmm 
?J5Wffl v» *u EfttfK li 4 5 ^ IT y h /¥# 4 > 20 
BB¥3 - 1 7 1 4 3 

UVXf3fct**LTJ6'»»*t«4t4 1 1 tK, ft! 
E«SB) tT > * - A- Z SfcJis Kfl^J* L W <- £ tm 

«E#OMKIS^i-4at^-W* *fflv»Tt(rE*Uh 

^ i: Esaas-fcra KJ JESt tm-t 4 ^v* s * i VMfon 
* BIT U ^7^f^ T #-±- $ *,~ e V * - )\> t 
[0 0 0 3] 30 

t«**iB»w^i-4*^5' K*>tt#as**& < 1-4 
[ooo4] l u -fu-fh %zmm&<Dm&vm\z 

*EiiL/.:f4 4-^5=li^lH|i|SL7tt#'& > nxiriD 40 

<omh % mm t § ni\ its^aiBe * * »r 4 - 1 ^t- £ * 

[0 0 0 5] 1 7t, * > f - Wt- frj&fli L fc&5|50!lT- 

* o-^<t^ v - ■vTimmtfm v» & *i -c * & 

l^-X, 6 81, 2 5f03 5 3 1 I^f>3 5 so 



4 

3 3 H ( A p p 1 iedPhysics Lette 
s, Vol. 68, No. 25, pp. 3531-35 

3 3, 1 9 9 6) <7>fflri±, ij w<-o&tio&m 

Ofc ft IC £& L jffll- & JtT £ V><b tlT 

[0 0 0 6] t.tz, «4*©±K*aS, U>X % «/Mf> 

7 1 4 3 4-*&*K«i, *<*fl5j&tr>*-^ 

[0007] *§tw<DBim±, ifi»»*»Affl7*n-r 

[0 0 0 8] 

[f$® «: a jt <e> o^a j- ±ibh® * ^^-t 4 ^ ^ 

[0009] mmmmtet loo, l < ttiau 
— 36 o mm * « o t #± l 4 <b fflw -jxitb * -r * w 

$Sie^i4t#: t ttftl- 4M*» <b <oi§ $ * ? tirie>"? 7 k<d h5e 

£n»^J:»)', K***^ yt-^{SJft, 

Ott^S-t oTt, /MB, ©ft, .ffiRftftfllAoi&SAjb^ 

«> „ mm ft tm®L* mm^-t z> ±^ ? v <omm 
[ooio] $hiz y lUEifiSftjt^y k;:«v»t, «r 

E'*? Ki:«rE7'n-7*±Kafc*»u^aW4;WR, « 

Ost^gB^- icjs v^t, SUET* d - t* 1- fiSffii- 4 ti^y/® 
ttLT^4«*Sr*U *»-3WE7*n-7*oamjLTV» 
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-¥i15 ft ft «/h B3 P * f^M-f 2 £ t tc J: "9 , ttUh ft 
[0 0 11] $&C, ffirEifi***^ v Kl=fcv»T\ bU 
1C 3 fclltrE^ y K»*4>fc < b t *g&.©g|S#U#«fl U 

t'd - ntMt * - 1 **^rffi4: J; ^ i:Bit4^ * 

10 0 1 2] S.fefc,.1tEifi«»#^3» Ki : , flJKJfi:® 

t, : fltES»^*^5! KfcJ: iJft^*ixfcififif»3tOE 

J**«©#E»S£«* 4 i 1 36»T £ 4 o 

[0 0 13] 

n-tg&^-ffto 
[ 0 0 3 < ] 0 1 tt#$§BJ3<£>-f?Mt#!)-r-& "3, HI (a) 
a*»WOjS*#*^? KOjfJttB, HI (b) 14, H 

[0 0 1 5] pi (a)Ki3V»t\ 1 \±%^m-'&W£W 

n m 1^ — $ i %W. t % ft IC-o v> T Sl^i" * 

£*Lfti©T-J4ftv> 0 2*»'s> 3li*5'r* r 2:tiS$Rffi*iiSt 

WHlhixX\i2> 0 -to 3 ) ib<D— ~D(D>*v K2»i, 4oK 
#«**vr i». 9.v ■,-t-o»fAt=ia*»3it»^ffl«?PSA«3& 
<Dya-.7'4^SS:lt'b^TV^ 0 KI4, HI 1 

(b) lc^^ftTV»& J; 9 lwJp??S: 1 0 n,m©4Ifl 
S^n-'SM >7ZtiX\t->Z> 0 ttz. ;<v V2irb 3 75. 
tf-HUSLfl-©* 5 -f ^©E»^fcWfo1-*ffifcii; 
*£ttllJB©*R, «*.I4> -#>R 6 1 0 nmfl 

S«?nt^4 0 01 (b) ic&^T, 7»i#*#l" 
-If* 8 t2»«fcft4iS'/n-/4 fc*#i-*fca«> 

P9i:M?it4„ x^/f^tt, Effit#ifi.l 0J: 

Vfk 1 0 n m*¥-Ji UTJfefif U tirE&&*% 9i:±0> 
IMS 1 0 ±K^J»S tifcE»«# 1 1 ^co. 1 2 O 
E«,"s^**fT*>ii4o 

[0 0 16] ^n-^SOiftShti, &f*-y 

K2 05S5S h J: < *'*Lft»t*urfcfcftv» 0 HI 

(b) -C'^Dt J; o 9\tm*W#&(6L \ li 

9 s *>r 1 0 n m#±. L rmr-f ft „, ->< v K 2 <£>_t 
BS«4, 5 4 EfM&Mfc* 1 1 fcOfflttlBUfcfc 
5o £©£*!>, K^-t&EitS^.Klftflw, *9 

-f ^ t E«*SEfltat«*«tt»i- ft L 
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y K±H*«EJ»«EffS«t»tt-rft« 7-n- 

7$fc J6 t Effitt#££#$tt L , 7o - *■ 

***ft. h*hJ: >J/hS <t4CAftfef, lit h OH<> 
«U6T/jN$<i-4 ! fi!'H* t *fto ffitt*3t9 0SllflEtt» ^ 

»±*S <SE4tL4v»j&» N yn-r*JB*»feore*4 , -tft 
JU± t * § < ft ft t , &m k. ft - 1 v» 
io ^ c ^lt« i ll<7)«;-&-wyD-7'3fe} , ro<0-9-^X(i3S] o*» 
tlOOnmr*!), t L> ^n-yi:«fl:o(EJi*»* 
< 0 ©Ma^EflWt 

#1 l±-Cffi*T/h* < ftoTUS % ^. 5 ^ ^liBEIR 
jt#«ffi^<?8ftl 0 nmffiLTjfelfi-ftfcift, tU 

Q*>*» 1 0 0 nmyTl^/:*^^ hthSrti 

OtztbK lih t hOU 4: n m * - V-TtWH L ft it it it ft 
20 P,ftv> 0 ZOOM** a|ciS»»*^?' K.ft«!0*S&#>f 

[0017] J^L_h<0 i o ft „ figf^^ffl -/n - 
K**fllJS-c ^ ft o *o > • ^ 7 ■ < *r.*»/hffl, t ft ft fc 

E««#t***E«w^i-.ft*^t!' v<ommm 

ftfto 

30 [o 0 l 83 ^HMsWT-fflv^nrv^jfigJii* 

[0 0 1 91 B12(a)Ji> H'l TfflV^fe jtTV»7tE3ft«ft 
J^RO-^n-yoiit^ia, H2 (b) liHA&tt^yn 
-r^ife^H^^ft- H2 (c) 14, B2(a)i: 

43V^TISfti£©Ti*?rjit5JSiS©2oOia©'1 :i .'SB, BS- 

a ft is r^fcsoflHt^iRikTiT) , isiw 

H2 (b) C*JV»T, =ft&©3 0«32<a'*'.6C* C, C 

40 ftWfBI24-*f>fcLrv>fto 

[0 0 2 0] 1212 (a)lci3V^T, «x.t4*, 7 , D-r4i t 

v>ft&ji5iii5i4, »*&a«o<>«>*«a«?i!rttT* 

fto fc/fU ^©Slffit, 0 2. (c) X'TjiZtltzmft 
noHMn^A o 0>WK.s *ft#g<0B9#>6 s *>ft^, 
?tSV <b ft fto #-#^W--9-**8»4, yn-^4 

05fc«M*jSC«3fcS^TiJ»?» *o»BBI4li«iFfflfc.* 
ft-^fto i.oS'fi-, ±fB<D^ t^Jio®g4'@^tca 
*^4t, ^Sl?M5l*llwaM-7 t ^X-7}fel 6A ? IS 
50 «Siftft 0 SEffi^5^«tt»+nniO»v»*JRBto4i 
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V - If *li»sp i < 7" a - t Tfs» L , A v»S6 

■fa --ft UT53E*-fflV»4 fc, £JRfc fCT**-? 
A^fflv>JS^«lift4 2.ffi\ £*-JEV>£*j&-g-0 I4&4 
4 BE, «*fflv»4#-frfl»±«j4 4RttS„ H2 (b) 
TI4, 3 OJ&Vtifi bbiitbs 7°n- 

7" ifc JBft J£ ife *> h ft tz ft 14 HfriECCC K^It 4: ffi 1*1 0 * 
T-4fc7t£ft&o Zbtzito. H2 (a) £fcfc>J, 

1 5 4«$&&-r * o 02 (b) OiHI 

[0 0 2 1 ] 1 3 WMXliJfcKHtjgSih. 

t4\ »ft7 8 0 nmOU-ifjt8*, HP»0. 6©» 

» v >x 7 l fc»<ft\ w&ft* # •> h l . 

7n-:/fc#»te*tL.&£ El 2 

(a)0«'&l±E3ASttJa®WiE*®©— 2t- 3 is>b 4 ^ m 
tfSOi»SiLK itz, H2 (b) ©J®-£l4, ITr® 
CCClcW * 2 32^>ft S 14 3 *b 4 m mSJS tf^it 

m*"7 b -9- ■< X tc i o x W.* tea. £ MiR-f £ o 

[ 0 0 2 2 ] HI 3 14, 7*D - 7* 1 7 tfnqttJBtt©**© 

KjftR*^44fefS 1 8 oatSiOBQft^ -tffi© ± 7 44* 
3feO*#**IJS-*-*Llf> *v»»*-Ci£#»# 1"0 

[0 0 2 3] 0 4 14, ffi»*#«£ffl:/n-7 , «!>SU©« 
T**. H4(a)l4, H2(a)"CjjsSii.rt:ESftft3&R«>7* 
0-7*5 ©SfeSSSBfl-d^HftS iityn-7> HI 4 (b) 
14 H 2 ( b ) * iifc= AttJB* 1 3 ©3fcSMM9-#«J 
Hfe$ixfc?*D-7\ H4 (c) 14, EI4 (a)K£v»TGg 

ftJ^za©*.«D, D0 4jSSrji&® (^#U--»f3fc 
8 001**1*5 tTlT) > is J: 0**121 4 (b) Ki»v»t\ 7* 

■9** 8 ©«##|tij t ¥17) KiJ »t 4 WfffiH * * *> L T 

[0 0 2 4] El 4 (a)Kd3i/»T\ 7*n-7*l 9 14 Eft £f 
©SteJBtfffllfcS*., BBP2 1 yj J ®fiS,^nrv>& 0 HP** 

ft2 2W-9-4XI4, Ban 2 1 Wtc£ £ d H&JSIH^Wjt 
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l&o J£jfcffl<P&JIP5fc LTIi& s 7;l^-^ 

&Ji^©7liift7 8 0 n mC9ft<9L*::*?!£SI4, JJU-SUe^J 
HI4 lfl'i>t)2fl n m-C& "9 , &±7&»ib, flsyhfa 4 0 n 
raOi!i«»t^#7 h^BairffiT**. 1214 (b) f 
14, 7*n - 7 2 3 ©JBtttfHfcti-C* D , B3P 2 5 

1214 (aJW^-g-tlBjDT*)*^ irrffiEEEEtffiiS^-(B]W 

[0 0 2 5] 14 (c) il tz-fv ~7<r>mm 4 (O 

flltt, UI3T3 0*fe 6 OflESBEfci-4 Kv^iix!)^ 

7tl±, 3fcO«ft«SEO** * i <J/hS v»«i*-Cttfe»i- 
iitA^-lf^ 1214 (c) ©tfllTli. #<<0jfc/<7- 
^II2 0 4v>L2 4 ■ KiRlRSixT Lt i. 

ajaasp*»/h* < 4 &. 

20 t x lit ^©*i±:/n-r*feKW*:ltTL*-5. L 

^osst^fl" * ^. a Jt#, ±ieo®^ ^-(t^fSHici-* 

[0026] 7"n 9, 2 3 <EHM X«±!|# ICP1^$ 

1. 3 // mf*s; t *#0.Ls -t^TOU—^f***^ 
^tC7"n-7*lc^?^&i tS:#x.St, •Pflx.lf, H 
30 4 (a)0»*liPgft«JSB50jE*»0-ia*: 3 4 
mttSO^IIL^o t/S., 1214 (b) Bff 

tzXo ^s JSSf»3fc2 60X#? ht-fXCioTft^r 

[0 0 2 7] 121514, 7 , n-72 7ffllitfi'), 
jfroiRjftififlWSJllft* *U RJKO^P 2 9 fLT 

3 0 0^^X14, HIP2 9 0***»cjfcfcR2 8^©* 
-to <0L^i*S^*iPx.?t<>Ot 4: f), JSyh4 0 nmgS 

«rJELfcH4 (c) 0*-ft : tR|*, 

[0 0 2 8] 7*D--T19> 23, 2 701 7 4F>BP^ 

-7*lc^LT ; iT^ixTV^ 0 00;i»4\ T7"5^ K • 7 W 
~>*^X • U*-X % ^6 9^, 1 9-^0 2 6 1 2Mfrb 
50 2 6 1 4 M (Applied physics Letters. Vol.69. No. 19. 



(6) 



»BB¥ 1 1 - 2 6 5 5 2 0 
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pp. 2612-2614, 1996)1: lis 0 6 (b) »ri<< 7°D 

a* * # * x. , it a a m <o m v » n - •/ * ^ t # t* § 

SpX^Srfliv^ttf, $&UI2I6 (b) ©io^ 
*OT(v»7 r D-y*#4it* t -CS*. 77*7 4 

F' 7-(y?X . l/^-X y i7 1|, 13^017 5 
6Wfrb 1 7 5 8M(Applied physics Letters, Vol.7 
l.No.13, pp. 1756-1758. 1997) IClis 06 (c) ©rt 

^W^K U Sffi -fy X-v 4- El»4^-T J-tCioT, 
ii$$j$©&^7"n - 7* i t we *«ISiffi 

S^,iz06 (c) (^i^i, jii@?i)^coj®v^D 

[0 0 2 9] HI 7 lis 9 1" ^fcJfcffi Lfc*f£K 

0«[-©|llfc«-C*4. H7(a)(i*£ttffO>&&*% 

KO&H10S 0 7 (b) lis HI 7 (a)tf>FFU*--3Jt 
HfrM0T-;ii>& o 
[0 0 3 0] 0 7 (a)lc*3V>T > 3t*WC«Wa:*»*' 

tt^^Tv^o 0 1 ©Utt^T-lis ^7^^JSffilc3o 
K**K»tfc*iTV^A* s ^fUfeWIT-li, 4oC»' 
#J^tt?t/"Cu' K2 O*^IS:lJlbnrv^ 0 /■?•;/ K2<Ot 
*Ka«&#§&£ffl©Ggft$ttJ&©7*o-7*4 3J f IS:it^tl 
Tt^o yn-r4ici±, E17 (b) Izm^tiX^Z £ 
•9 tcjf Slfcl 0 n mWiSSiSi^-r-f ^^SJxt 

vBle^^ftl 0 nmfiflC*RSii-Cv>* 0 07 (b) 
f »i> il»!5 -£*fEfi6j]Jll0iVIR6 t LTSU*0>*t 

i t i>Bi&X'&Zo f^-/D-b^ 

M & * » ± *) ft n m M $ ft T v » £ 0 £ © * - ** > IK t ffl 
v>& 0 * 7 -f ^ 1 lis Eftfttt&tE 1 0 »::«?» L4j&« 6 

1 0 0 3 1 ] m 8 ti. #±81* 5 w y%m^tt§m<D 

«E©|t«fi* 0 0 8 (a)»i*jllfc««)ifi:«»3fc^ 
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y h'Offitiim. 08 (b) lis @8(a)(0GGCfct 
Hfr]E0T~fc&o 
[0 0 3 2] B8(a)Civ>T, *¥tt£i£93fclMl* 
5 4 ^1±U, X 7 ^fclf 1 JO 

#±©tt»frW1iP?-*JfcaKtt»tfeilfc><? K2s 3** 

V-tf&lifbflT^&o fOHW-o©y<7 K2 

io Uv^TJi/^f K2 CsS:ltt.^7t4 oo^$ix3t^< 
•> K<?)^$l±s K 2 J; y Y3<n*y<{y 

f£lztSlfe-fi>Zti!ts-C-&&o tfz, s<v K2 IZlStfbti 

■C, yn-rft«©aftffi*»^ft < ft*. 

[0 0 3 3] ±KHi&«?ll2i3J:U f 3T-li, /n-7t t 
t, 0 2 (a^JfcttOtOfcWUi oTHii^ LJt**s 0 

tcMLTis ^:<|Wiailc^li^i|2iaJ;ll f 3«^7^^ 

[0034] 09J3j;O f 01Olis 01 i>tii8i:^? 

[0 0 3 5] Jf, S9(a)Oi-5 S« 1 ±ICs 7 
30 * hV5>* b 4 0 irtt^f, Sjfe, S«UT % K2, 
3, j3J:0 r 7'D-7 , 4 «rf*»1-*a^-0**-v^^ t L 
r?S-fo XKLs 09 (b) Oi^lCs i9(a)tia? 

-xyf^^CJ: Os &«l^illc3i:i-* 0 ^ICs 0 9 
(c) <0«t -9 ICs 7.* h PvX h40 «-|$*L.fc&s ^ 
7^ ^JSffiiJi^^y KB 6*. 

v^y ^^ftaf^xijjsaii-*-*. B9 (d) © 

.t^lCs *^^^>tf-A (Focused Ion Beam^TF 
I B tW&i^-f S), 4 1 4-ffiv>fc^u'^>'^ r IZ J; tjs "7*0 
40 -7»Sr0rS6O»»CiDl+4. F I BiQlCJ3V»Tli, 

Vs tf-Am8£S-»l 0 pAiSttS. i©t §©F 
I B 4 1 ©ft*tt«K*tt*lf-A"fJ--f Xli, fti 0 n 
mT**l)s *H^<0 7"o-'7'Srf / |:SvSi-*©Ui-^-©S-ft? 
t6t?*4o F I BJPIK*V»TI4^ lniI+'<6*>7* 

<9s »feiifc2 5fe« : lHft*5,4<i t «», &SH^*>tJH 

M-r ate* a ^fctfTS*©"^ #«ftupx 

* ? s ®H#F B lT-s *»o$JjU1f^ii:A»-c&*. ±|E7*n 



(7) 



flSBflsp 1 1 - 2 6 5 5 2 0 
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fcjffi L T 4 * > £ y n - y^SPXi-^c S * ffe^Sge^flB 

s«e*±K*#rt^ =ftao»*icipXfiit*o yo- 
y 1 3*2 3 tft«H-4»*«i. Zixx1)\\Ximfr*)X 

& »<& f± , 4- ^ n - y c7) 4> <i>$iii K ^Mt 4 Oifoi) 
•C9 0JK®il&£-tf\ ftiajox^-^v^coisotr-Ao* 

fat 9 0 flE ft Slf^-; K2 0IW«:»LT 

*OJ^ttUfinX1-4o iOBRO^l!PXI*KI*±3&«0»R 
HOF I BiDltJfeffl tT-7 a n-y4->ftM"r4- biz 

<JPXTS*o FIBlPX^a, H9 (e)(0«t -9 tC N 

y k±j j^-toflio;*?-* v&miy * y v a o 

»*U H9 (f) i:J:o4, Jfi«»*^tx K^ftJH* 

[0 0 3 6] m4 frb 6"C^SjifcfflP*#1- 

£H9 (f) <OttSB<oyn-^ic x WftfflJffitf*<bF I B 
4 lfcHBWU ifeJH«S»S:«J»i-&o «PO*8SO* 
/Mi. HI 0KmLtz9}*)Z&AiVimir2>Zb\zX. 
0, ■eSt-SEx.&i t**t?&& 0 4fc* Affile J: ix 

i 0 Jfc,H6 (b), (c) KmZiifzftlfckl&tktO 
7v-7irftW1r2>%i&l±> 19 (d) OF I BinXO 

m$X%mx%Z>Zbj)K F I B *JBv>7fc#inlj*o* 
[0 0 3 7] HI It*. #«W^iS*»*^y KfcJSJB 

45 j: mmMfcm 1 i^<b4^f^^4 3it -^-^ 

ICWL, ffl>*a»l«r-f4o ^l«)tl1I8fc«>*fird 
T^^jl^-^ 49k ^-^4 2fcB£S*U3l?, -t 

2**&»9tttf kftTV*& 0 *TSb8B4 8 (is -f-O^tt^ 
JB»> *IlteU t^Vya > 5 2 ^&*Slfc# <>fj-»tfc 



12 

4 9 J: f), SfcH««B4:ttfifti&tBrffifci-4T^^i- 
5 1 S-JRiJfttt&o ^-^42 fc@j£S;H*:>f 

* 4 6 KKttSfcfc4r-:r;w«raLT, 

i^-^-^IBfiSitfcjfc^y K5 3 *fl3v*Ttr*> 
WLsfBTSitlBB^ 5 4ySliSftTV^ 0 H l l tztiBK 

[0 0 3 8] H 1 2 ±|B3t^y K5 

3 , 5 4 mM^zo^xirmzmm-t 

20 ^ D ^^^-^5 5 iz £^X$k*k£i%tz U-Hf3tii % 
- h I/>X5 6 tc J: ^Tffbf-AUSEicfeftfcO 
tf-A^yj y * 5 7 Sriiau^ #;W\V^-5 

jtfcftfc^-iFjfcll. -/n^X4±tc^W>X7 tcj: 
7\ ^n-^i: LTH2 (a)tc^^^7t7 p n-^4 (43 

j: v-e-n s^^^f^i ) *m\ztoxmmtz> 

ifi, m2frbm8\rZm$.Ztitzk*<D-7v-y* (&XXf* 
H^fRjSrSE^-^iXx lf-A^^U y * 5 7T*SJW L, 

ls~*fyt1fk*b yn-X4<7)fiSTtiti:. l/>X6 0i: 
<t O^^^^i. tT- A^^U ^61 iwJ:»«|Sixfc^ 

K'J*;H/>X6 3 UJ: n 4»«**ffl»6 4 ±^*3t 

l , to * * *j«<Dai ft t mtix h %&wm& m^^s- 

^^OTno^ffili, 4»«*ttfflB6 2 HJ: »9J^TO 

4 3 0¥g*mfctt«rnt&^ 4»«*tta»ott 

{S-t U T >vn* ^ > 7s if*L t & o L TCilt (7)^-(I 

50 ^tO» w ^yA XD--/4 if-fX^4 3<7)ffl*|p]Ur 



(8) 



teBBT 1 1 - 2 6 5 5 2 0 
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ti&t. 4 »W3fctt m» ©1* ffi 2* A t ft B B 

(4 , * *tt l" > X <B JS !) K JR ■} ft t> ft 2 7 * * * 
.x-* 5 9 J; 0 u-V*^jil^i:^ni-y4C03fe*li* 

^ 7~ 5 8 KJROtttf kft£^ 5 8 

?4K^ L*&£ 
TS&o E«1*tt*>S£MU Will r^^^ 

±K»*SftfcE«##i LTs v>jb*9>&ffigMbffl!<DE 

[0 0 3 9] *»WK*m*ffiffift*&. -9— #a 

wuo^tbi 1 3 ^m^rmm't^o m 1 3 ^J3v*t, 

6 5*^7 1 (4. *^±KB£tf^ft*:#< ommh 

7 y?<D7 tp07$4-f LTV^o 7214, F5^f 
■§-Sr«gU-r*7 Kb^^-^»"C*I9> h 5 ^feU* 

— p 73t^n^7-^7 4 i^ttlJfcftTv* 

T % HOT**e>±U*Sh-J-&o :/.n-7 + 4l4. 
7 4 7 **M^Ji££ftfc«, 

7 3±*jI»-T&o tLyn-^0{il35*h7f^ 
4M^k1*ftTv*fc*&-fi\ l»Lfc2o^*^7- 
^*»feO«-?-lw7>-'<^ 

j£C-C7^fax^^4 9 (fc LWOfd-*t<bft"CV»ftii 

ttL-rt-#SJiSo :/n-:/4M\ * :t*;i^- * 7 
3<7>±&iIi&L/c$L 7K1/X7-^7 21^HU 
«**E»-taiE»»7 5±^A*3> tilftOEflW^* 1 

[0 0 4 0] 7*0-7*4 &§fi?J<7) b7 

TI4, Hi 1 <0y^fAD > h n-7 4 7^<b, ftU<0 

^ 4jah«*«m»6 2, 6 4 UioT«a*ftfcjiis 

Mft*7?fai-M 9 (fc LS* Wt<bft*tv*ft 
If7^f5.x-^5 1t) tffiffllU 7*0-7*4 3rx <i 
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tfSftfctf*^ HI 2 KliRKliE*li*ftTv*«r 

nJ!H)SB5 4^#4"7*^ ^^O^S^lRlU^JiliS* 
S7*f5.x-#i:iD, 7 p D-y^j§$JLL/c^7><^ 
1 KJI!£LT#f*S*kft&o * 5 4 ^ 1 is * njfflgB 
5 4 liffttgil? * *K :o/;fty-?i:5t4 B#IW 

[0 0 4 1 ] HI 4 14, *»WO«03l*«l*^i-B^ 
HI 4(a)t4, »*1/>X7 6 *7^ ^1± 
K*fltSftfcftfc«T&& 0 U>X7 6fcLTttx a# 
Otfflffi^?) W^XollIl, 7 U*;H^>X& ^(OHIffife 

(b) 14, »*l/>X7 80«,-*«#U-f7 7, * 
<*m«7 9^7^^1±^«fS^ft/c^0T^^c 
»£\ »fti/>X7 8 t LT7l/^;^>X^WTi 

20 lx-HFfcJSv^fc. H/jNffli;4r&o Hi 4 

(b) <?5«T(4. W--*f3t<Ojft^tyn-r4<OfflSO 
ttt^*lit<^Si4*), 11 K 11 2 HEIR * 
ntzft^v K8B5.3* 5 4 l±^t%2> 0 t<D£o 

<!^«0«£ft ^ «*E>T»ffl, /hH*>JfcE»S£* 

[0 0 4 2] H 1 5(4. ^t4|fe?g(0^ ibnllfeco^ltgffl^ 
ftitfe^o £ftST-co#i]-ci4, 
-r*fcORW#fcfflv*Tffdm*Lfc*». HI 5 

«1 2*e»o»tflfli, «%V>X8 0i:i *9^ffiSS 
8 2±H**$ft*o *E««#1 1 t LT*B«E« 

^«**rt]*«MWi' -6*^-8 1 SrJf A Ln ^th^^T^c 
[0 0 4 3] ja±H45^TI4, ^7-f Vl<D}&m^3~3 
<D/*y K**tt»tfeft, ^^H^-o^a'^ K2 14, 4 

«t«^> K »t ft T & ffif * Rfl L T g 
ft @160J:^:, S&H«#ftfll*i:i-&ii:fe?r 
40 ^*>*o HI 6(a)Hi3V^T x X7^f ^1 <VI&M^3 

o-y4* f tt*tfeftTV^4 0 yu-^4tLTI4, H2 
yj^l6i:S^i/:^ftL«w^-y4'fflv^: 
timt&X-Jbho ttz, H16T*i4, BlHWJ6i--6# 
±S20^7>f immiTFLtzitfi* B7<0«j»a^5>f/ 
tfflv^: t tRTtBT*« 0 Hi 6(b)Ui3v*Ttt, B 
8ort<, j£«»*a*ffl^)^ , n-^4* t a»LTBe 
«Sftfc/<y K8 3 tffi»»3fc*^ffl ^^0-^4 4^ 
50 i:oc7)*ao±-&±8 4HJBfl£.*ftx >^<^ K8 3<0lS^ 



(9) 



iftHiW 1 1 -2 6 5 5 2 0 
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MS < fixity TV-. 2>M X'hZ>„ Ztib<DWT:\i., 7, 
[0 0 4 4 1 

h %^ v v <o ffl wa* * * £ ' < ■*■ « 1 1 im ijg-c , *»o 
isfttttt t *^ K^iiii.srst'mi- & fcfcoti-tnw&tt 

[BiS<DfB5#£l&BJi] 

[B 1 1 ##&9H<^ 1 KO*lfc«4r^f 
BT*I), (a)titt%BU (b=) ' (IMriBBI. 

[H2] )£Jg*&jfc^v KT-fl3v^nr>^yn--7 > <o- 
fl!l£Se-tl!T-2>"K (a), (b) (c) lift 

lie 

[B3] i&m^kt/b-^y K-Cfflv^t,jxTv>syn-v'ODj& 

[H4] SSc^3t^--> K , PfflvvfcfiT\ ( >47 , D-^i 
<0-W^^+HlT-#jt9, (a), '(b) li«H, (c) 

[B 5 ] jtt«4&jfc^y KT-JBv>e>*iTv>&7"n-:7*(Dlt!i 

[16] *f§W"Cffl v> U - -<f y a - T^SI" Iflf 

lie 

Sr^-rilt 1 *^, (a)»i£W!B, (b) li^tSBo 
[B8J #»lB«f|i3©||ja«*^Hr*!K (a)l± 

Mi> (b) liKriBia. 
[B9] HI 1 *^I8 £T-izm2titzm*<0&t£Wj±-^ 

[hi o] is, 6 <o&mtMyt^ v h*<Di'mxm zm-t 

B„ 

[111] -^^<Oi5.mmtft^y K4:I&fliLfc#EflW 
[II 2] 11 lTffl^f,ft&*A7 h'U<£>Wffl*7jit * 
[193] 

03 
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*Ho 

[Hi 3] *&93<&ftE»?|&»1Bfc£»t4-*-!KSM1s 

[Hi 4] ^ssw^a®**^* Koflboiiite«t^-f 

Ho 

[HI 5] *«W©3tE«B^§S1K«5flfcO«t^t|g 0 

• [in 6] *ftwv>A7-<( y-(om4omiWii'*t 

Bo 

7*, 5-&R.VR, 6 -*ttl»il:Jfl«>WB&, 7-*t»l' 
>X, 8— WfcU-^fft, 9 -fi&J&ft, 10-S 
1 1-E»tt#\ 1 2-EISHML l 3-7*n- 
: / v l 4— 1 5-jfi»»* % 1 6-mW77 
1 7-yD-7, 1 8.-&JR&K, 1 9-yo 
-7\ 2 0-gm 2 1 -^P, .2 2.-ifi«»*, 2 
3-7"n-7\ 2 4-iiftllI, 2 5 •'••^□s 2 6 

2 7-7 - n-7\ 2 8 2 9-WP, 3 

0- iS&tt&jfc, 3 1-7*n-7\ 3 2-Ji«x 3 3- 
20 ||gp % 3 4-fiR»3t» 3 5-7D-7\ 3 6-36* 

M, 3 7-BP, 3 8 •••)£»» jfc, 3 9 •"«*£R&jhffliW 
IK, 4 0-7tl-Uy^F> 4 1— FIB, 4 2 

4 4 4-tt, 45-f>*-7x- 
X, 4 6-3i^, 4 7-/^7-AD>fD-7, 4 
8-pJffibgB, 4 9-7?fix-^ 50 ... T _^ % 5 

1- 7?fai-^ 5 2- t^'/y 3 -/, 5 3-7t 
^ > K, 5 4 -ft^-y KmTSIi^ 5 5 l^- 
•f, 5 6-=>iJ pi- h U>X, 5 7 

5 8-»K;;5-, 5 9-2^7CT^f-J.i- 
30 6 0 — UVX, 6 1-t-A^7"'J^, 6 2-4 

£-«!l3fcl£ffi2l, 6 3 ■••->'; > K'J*;i/b>X, 6 4—4 
^■fijft^ffif?, 65, 66, 67, 6 8, 69, 70, 
7 1 -mm h 7 y 7 2-T K>Xv-^, 7 3-7 

*7*;u-7-^, 74-^07^7-^, 7 5-mmzm 

SB, 7 7 7"4fftl/-t\ 7 8-tt 

^U>X, 7 8 0-»*l/>X, 8 1- 

«#M«*?\ 8 2 -fttfcffiSik 8 3-/<?K, 8 4- 

[B10] 

BlO 




im i 4] 



mu 
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7D> h^-->*<0$E§ 

(51) Int. CI. 6 fKBUG-? 
G 1 1 B 21/21 1 0 1 



(72)ffe^# ftt <2f5fc 

m^Bs^Tums:^ ffi-T g 28o#«& 



